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(57) Abstract 

PROBLEM TO BE SOLVED: To 
form a dot by area gradation in 
levels of four or more without using 
a piezoelectric element in a high 
dynamic range and a driving signal 
with a high level. 

SOLUTION: One-printing cycle T is 
divided into a plurality of timing 
periods. This method and recorder 
comprise a mode for forming a small 
dot or medium dot by applying 
either of a small dot forming driving 
signal b for forming a small dot and 
a medium dot forming driving signal 
c for forming a medium dot in the 
one-printing cycle T and a mode for 
forming a large dot by applying the 
small dot forming driving signal b 
and medium dot forming driving 
signal c in the one-printing cycle T. 



1> 



Jl- 



-H- 



m 




COPYRIGHT: (C)1999.JPO 



« 



d9) B*mmtf? (j p) 



02) & m # it & m ^) 



(n)4$npme^ffl## 
*£Hf!¥l 1-277744 

(43)&HE ¥»£ll*p(1999)10J!12B 



(51) IntCl. 6 






F I 




B4 1 J 


2/045 




B4 1 J 


3/04 1 0 3 A 




2/055 






1 0 1 Z 




2/01 






103X 




2/205 
















FD 7 H) 


(21)ffiSS^ 




ftlB¥10- 102147 


(71)ttiKA 


000002369 












<22) mis B 




¥^10^(1998)3 ^303 




SOii:f&»r?&Ke§»ft& 2 T B 4 # 1 ^ 








<72)fg9i# 












g»mi»SS*^:lP3TB3#5^ -fe-fn 


















(74)-reaA 


*m mm <ni«) 



(57) wm 

jSMtOTC K y b &WimrZ> r 1 0 

1 Sra*<©^-f 5 >y*K#H 
U 'hKy h£«T5/hKy hJ&SflWifB^ 

(b) , 4" Ky b£ffltr& + Ky bjmmsmsq- 

(c) <n\,*-finj>*tmzi wwmm^x-muL.x. *k 

y k Ky h»£r5^r- Ki, /h Ky HJUfc* 

mmmm- a) t+Ky Hflm^rawt^- (c) t& 

1 TOJH^Trtr^P LT* Ky Y&ffltr**— K£ 




1 

h*aao^ y Kir, i mmm&mkfo** =• 

»U 4- b'y h&MffcrZ'bh'v bWffimmt^ <F 

v&i miimmft-mMLx, k $.it*p Yy h 
&Mf&tz*-yk. m&bb*v bjmmmmB^-k<p 

Yy b&Btftftt- Yk&M7Ltz.s(^>?i?~v h^JH 

[ft#?g 2 ] nfife* v-y b<D4 i/t? m&Ma&b k y v 

bftmf Yy b k<Dm±K> 0\z®fe&tiX 

v ^it*Ji i iwtaeo^ >^ * haaasb^y k<^ 
[it #m. 3 ] HW^nB«ua»/4 5 '>^ <ti>3m?-'(% 

mm^*m\rtzm?m. i we*^ s** ^ hit 
tit #m. a ) imafmgmcfr y y bimmmms 

TaSPc 1 <T c 

tftfcu t c tt-^^*/v-y*aaaHiojBiW) ids* 
sn 2 <of9^<Dai6(sj^ffii Phii§3 oflr^Hfimia p 

d 1 k<K>%\& 
TciPhl+Pdl 

kteZ>±?lz.®fe£j%, 

* Ky hff^SEibff^il, IBl Off^O^# 
R5P c 2jJ* 
TcgPc 2 

IS 3 ofS#-raB6DWffl Pd 2tK 
TaSPd 2 

[§fW$g6 ] 1 b'y bxmmmmmri. 
^mmm^bim-zffijvg. 1 iwtaft<*M >y y h 
sjaaa-^y Yemmxm, 



(2) Wll-277744 

2 

sStESI^y Kt, 

1 mmnzmttw ^ 5 ^zati u /j> Ky kst^ 

(frfS/h Ky hffi*J&ffl^*J»-5§\ + Ky f^ffi^S* 
Ky hftgritfMift&av v«i*^Sr l RlgiJ^^rtT 
WlOL-r, *Ky K *fc4" Ky h^J^cTf K 

i» nfrse/h Ky bTmmmm^k** b-y bmmmm 
im-k & 1 mtmmftxfvM l-c, *k?h ^ji^i-s 

/j^ K-y b*m$*z>'b b-y bimmmsm^ m k 
5/ bjmmmMB^-^±T^mmo^±^mk *>>h 

Be 

itt^jsi 0] ftfrtE^/j -mhmmmt^ ^Yy bwo 

%k. ^m\^m\rtz&3<Dm%ti^t£*imms%- 
/j- b'y b&fmmMe^ri-i. t<n% 1 <rm%<mm8^ 

30 Pel *K 

Ta^Pc KTc 
(fete U Tc W^/WA^/l-^*lSgKKOj^^) 

%2<nm%*>mmmph 1 ir^3^s^)^a^r B ip 

d 1 icoftjjs 
TcSPhl+Pdl 

mP c 2/55 
« Tc^Pc2 

£ 3 (Off %<Dffl$8%Si P d 2 iS; 
TaSPd 2 

[mm 1 1 1 iWBE'>fc < 1 1> + Ky hJ^^SEiWf 
50 [000 1] 



(3) 

3 

[0 00 2] 

ico ± 9 fc^f >-^M<0(ittHlrJilE^|g^|r^^ (btirc 

5 w t oir^ti-rv >6„ 

[000 3] 

*/i"¥a*«*&£;tvC*hfe Mfcf 5 k V * 9 FnlSg^fc 4. 
#38Wte rcoj; 9 /^ffiic^-r /«£ $ ttfc t, co-r-fc o 
T, *®BWi:i-Sfcr*[4^>f -^-5 yy u>-v?co*:# 

z> z. t s-r ^ y h^CJse^y K<OW»*» 

r k XfrZ> 0 

[0004] 

%it£>ttm\\z3~b ^-ctt, y / xvhibp trig 
sawa*, * Ky h^ff^rsq' Ky h^jarawt^ 

coi *«xA»^* 1 PPWJHJWrt-CWIni LT, Ky k 

mm^k «f Ky h^miaww-^ & 1 wjisw^t- 

TOP LT, *Ky hM^S^-Ki&^SJ:?!:: 
[000 5] 

[f^ffl] 'J>Ky F^^^^^OBHp^i^* 
*i]fflLT* Ky h4^fi8LT» /J> Ky hm&<D4>?M 
k^b'v hm&<D^>y-M£k<D : fa£K)i>^^ 40 

[0006] 

M/TttOTfeot, m^n^- 1 14, V y v?T\ 
94 5 h 2 £ «fc •? * 3 (r^^nrv 

tf-f K^4 [^rt^ttT^v-V 5 (rWf(^#lW-S 

«fc 5 fc«&savci y y *j 1 coteabffljfft6 .t *t 

rsrr<5ffi(ri4, WJ^gcfei] (H4\ £flD KSU >>7 & 

Btiij-rssEfi^y V7t\ ^tz.mmmm\\z.mmm 50 



1 1-277744 

4 

KflWteiVfc* 7-EnJSOT^fBS^y K 8 frimtSft. 
4HB»^yK7, 8 {4, ttttJBM K y ^ 

9, ' r>^*— hy yyi OA^-YV^co^&gr 

[0007] 1111 t'v^B-c, ^tm 

15^y K7^Jh-r5^r^y7 P l 2i, $1=7— 
fflfES^y K8^#flh-t-2.df-v yy'l 3$rl^— c7)y.9-Y 
y"t^^$n, ^y/^y h l 6l:f 3 -7*«Mt 
^^ttTV ^T, fB^—y K 7 v 8 CO / X/UflB Pffi^$t 

7. 8<ns x/imu&M±u Site? y— ~>y>>m>$> 

-riE^--yK7, 8frb4>?&mimz.mtii&ikZZ. 

[0008] Hy 1 1 (M5&\ax 

lE^-y K 7 , 8 00/ X/lfflPffiarilt?) 57^T 

y w K^A^/<c-6^ y— h l 8*>sgBe£ 

[0 0 0 9 ] H 214, PJJE^KJw^fflf 5? 

<73^)te^HriBVNT<4ffiS*r ; N-2 0 kS&£Z>m<Dmk<ty*J 

2i , 2 2 k Lxm^. ^tv/amm*— k 

[0 0 1 0] i£jj$£±m.2 4. ^^«D2 5 ( yif 

-^2 6 %ffittm& : Mfmm 21k. m^mmm. 2 

7 CO— ^OOSSritJh-r 28i, !£Jj3££M 2 4 
djiii-r-S / X/l^S p 2 9 / ^/Uzft— K 3 0 

fc Sr^S L-Cgm^-^ y h 3 1 /J-^^^xv n5„ 
[0011] 3<4, -?:C0^^3ff4K2 8 

7 > HW 3 2 1 ^m-TS «fc 0 tBJfe^ tt-rv 
^tWs-^-tr <fc 19 ffigJg»>T- 2 3 ^HXfig, {fm ZitXEtt) 
m±m2 4&Bm. HR^^-B:, H^|g^2 4co^V^ 

[oo 1 2] Ei3<4, mxssmmizim^mtett&tf 

4 0coJiTi5)Blra^4 l , 4 2tft&&£ti1zi&mb 

KOJ£ffiJ@Kfl-4 3 <b LT«*$*trVA5 0 
[0 0 13] ^fM^MA 4£Mtf£f ?4 5 

fc, rtbCO— >jC0ffi^ih-fS^lC0^4 

<Dm%iiik-tz>m2 <Dmt4 1 k lxee^m^- 

~y V4Ztim$L&fos Wil<Dmfc4 6CO^BcO, ffi^) 

$&£M4 4 \^m*tz>®m'tct>3imfct~- Konajg, 
tH 1 - 4 3 ^tsrt bti/Tv 

[0 0 1 4] ^■m^>^<7Dm^§n-f^])^~y<4 

9 k. / X/HiiffiFL 5 0 i Sr'«x.fc y 5 
i i , — ^coffi^ry xvhibp 5 2 t"fiix.^y X/v^w— 
h 5 3^«t OttihU *fcteferc0StrE^I6^3.^5/ h 
4 8 co@*s^^*a, Aoy -y-*— ^< 4 9 co^r 



5 

?9&aM&mi5 5lz±*)mikLxm&=i-y h5 6 
[0 0 15] Effl»T-4 3tt, mmt^£<9tct>?* 

g&^xm 1 w^iS4 6 &m£g.m£ j &x&j3m£m4 
10 0 1 6] Ei4«^ m±mm<nfomsm. : &7f?f'h<nx 

(EI 5. (I) ) {-I^LTl WmMT0Z3ftmLtc? 

aa 5 on ) %±f& Lxirni-zmms 
^xm^mmis^ /J^ Ky h^^ft-§- v &w k 

[0017] mmw^£SBm6 m v 
'imfozmm- ^m^m3mwmim% m 5 <d\ u <m 

6'h Ky h^J#{t-§- (E)5cDIII<75^-§-b) , m?8n 

gmm<o-( >?mx Ky h«&-t-3tp Ky ham^ 

iWf^- (El5??IIIc7}}f-5§-c) <D3fm<niB J ?r£ : %.3rt 
[0018] ^/J«bffl!^tWf-§- ate, y X/Hfflptf)/. 

[0 0 19] /h Ky HEafcHaSHKlfa^bli, EJ6 (-Y) 

*M*«fflP c 1 tiK 
TagPc 1<T c 

[0020] SS2<o»-9<2raWW^fflPhi t»3©« 

^oMRPtnp d 1 t(Wfc (Phi+pdD # 

Tc^Ph 1+Pd 1 

v^o fF-yhjmmammi. me (a) \z 
m Ltzx 0 2 4 zmmz^zm 1 

rattBWffi]Pc2iS 
Tc^Pc 2 

fc, 4/cH^)l6^2 4^UX^^-ti:5,»3coft-§<e;w« 

«P«WPd.2is, 

TaSPd 2 

li^3gifr+- 2 3 cO@^»b^^|r.^-f ) i tt h £ 0 \ZJR 

m&tix\,^x. j±t>%.3zm.2 4 %w$mmmx?mz 

[00 2 1] ZCDm&ffli^^^X. hA^PflWjr— 



(4) tSffil 2 ? 11-277744 

e 

x*mtt'<%7 i —*<Dwm*wfeu 'bvy \-&im.L 

nev>#^(rtt s fgi^yv^v;/ -<|g7lz*JttSTii) 

Ti^jfB-§-|g^#fe6 i ft»btW«VmM*g- (a) 

P 2 9ift#<D»ttttL-CV ri\ tel^tfcigattf&V * 

70 [ 0 0 2 2 ] /h Ky K<75«^^-£*l,-CV 

TO&K4l«6 0ii, |g2<Dy--f 5 V*' <E]8ii*5 

«fB-§- (b) ^ayj^-fr^ 

[ 0 0 2 3 ] /h K-> h^Stffl!^M6-§-l4, *<Dm 1 CO{f 

[0024] ^OWJJSM^^l5l5 LTTOJ^— ^(^ «fc K) 

^icr>^-r5:>^' (E]9lwi3«^5T21) T-feSWt-SBgdfc 
#@:6 1 ^^m/J^abffliraWf (a) Ky hMf$. 

mmmt^r (b) ^ai^^-frfc^, ^r*^ W9\z*s 
i^6T23) x*h'vvwfmmm% (b) ^m^^-a: 
[0025] ctur«t o , mmmm-2 3 Ky h<o 

%W&r±'0 i>*£<ffi'hCx*-xjjx&;X/iffln2 
9*^§l#'ii*» oV-CWJ^WflB (Ph2) GM^fLfc 
30 ^\ ffiffl^tJjT- 2 3 Sr^L^-frTBb^^ 2 4 ^«§/Jn 

?»D 2 ^efcffi^-^-CIE^^a-'p Ky h^^i"5, 

[0026] <P Ky h D 2 O^^T LT^ 3 <^TOJ 
^WT3^]^l. *Ky h<50TOJtrif^-t--5En^7 f — 

T?«F Ky h^^$4xx^ y^ittllitw^-^^O 
Smb/i^^fcft, ;?T3frAB#Rg (Hi omST 

3D cora, mmmsmtk^&B ifrbmhm-w&mjrf 

40 [00 2 7] ftZOif'j^ ^if (Ell 0[2*5^ST32)- ■ 

-c«iziWf-§-^#®6 i ^ib/h Ky vm$3mmm% 

^ (Ell 0(r^5T33) i^»ELfcl*)j5l-C«p Ky bB 

[0028] w<a«k 9 K/h Ky hJF^feffliPlWB-^ (b) 
ttF7 hMzmmMs^ (c) t^-RlJSUilfflT 3 
rtT'(±S7Ji-Si. 'hKy bMf$mWffiim%<r>%i-2 CDfgN§- 
CiOiHeBWrBBPhlt, Il3^ft^®(^g3^pdl ico 



T 

ati&jfat & t r>X V ^Ztm h S„ 

[0029] ^cotmx-* K-y vmiMmm^t^m 
*$x0SBhx^i<* h^im^M. 2 4 coffin t trnrn 

(3ng + 8ng) J: 9 Z(Dm&&]Xte2 0 

Ky K^^TSc 

[0030] Hi U4, *%ffliz£*)m&n-4>-?i?* 

y hstfEfi^y K£KftL;fc#^CD^ Vy^cTM^ft 
(fifi) <bl?flJg (L*) tOBBtftSr^ttWa-C, 3ng 

fr\~M&£<DVm& Att5 £ s *«M I >T(4 4 pgfi 

[0031] jfcfc, ±3*coJS!fe0»Ilwi3VNTJi, »/J^ab 
ffiffigrfB-f-. 'b Ky hfiMB3SWa-§\ SO^f Ky hJ£ 

e» tr LTV ^-5^ 4" K y hfl&fcflMBWR#fc:oV >T{iH 
1 2 (dioV ^Tf?-§- c ' \Z7frt± o \Z-fe<D/<^T*W&. 
LT flBWEfiCV m*»?> j6fk £-ti:T fc £ V \ 

[0032] rco^fe^itritui, -fram-iuvm^ias 

ttSCrojWklreEM-S Ky h^X^^ft^BSlhfSr 
£r#T#3 0 tttMW-^XiS^Ji+Ky h 

(4, AW g TiM Xofflit^fSmt r^f&T # 5 

fcdSoT^nWW2VniSrn«!l-Sii:ir«t«J Ky hlM 

T#5 0 
[00 3 3] 

flwj: 9#K, HKi«i$*S>r >y v?* y H^OEHk^y K 
tr, l fflHmm&W&Ot'f ^ >y*K#S U /h Ky h 

%jmtz>'\-b'v hfmmmm^ * Ky v^w^r 
■5+ Ky hff^srawf-§<ov>-rn7i>w^ i wjmffl 

rtTBttPLT, /hKy k Ky h£j&#1-2rE~ 



(5) Wfll-277744 

8 

Ki\ * Ky hffMflWWf-^* Ky Hf£j&ffl!S!Mf 
& 1 WJ^WrtTPPAn LTA Ky hfcJfi&att-S^t— 
K<b^#x.fc<75T\ *Ky hJm.&<0*^x#X(Vmto 
a^V^&fllffl LTf Ky h&i^LT, * Ky hi* 
Ky hc/M ^y4ct9k#V^3c^^y^£i>fcrti£ 
-fr, toTffi^H^^^Mffl^iSV ^yV^? y y" 1^ 
«v^«KD«Stt«-§-S:ieaii:i-Sii:*<> 4fg 
p<D K y h 5 ^ £ So 

[EM^ffiW-fl&W] 

/<? [mi] xmwj >y i?*- y k 3£xmsm<n-mfm 
[ii2] [^±ia^»(w^i-5-r^^y h^iaa 

11213] l^±fa^tirWT5^^^y h^Sa* 
[1214] l^±jaa^gO-^ife^]^^-yD^^I21Tfc 

So 

[si 5] si <d an) *ti&tf&&m. * 
<< ^ >y*«-§-, mmmt%<D-wm^-tmmx 

20 fc$> 0 

[1216] El (-0 , (d) tt, -tiVBIvhKy 
* Ky H^fifeffl!SiWa-§<0^- ? yp'-^^^ElTfc5o 

[ei 7] ei a) tm (iv) *ti?tm±gm\-£ 

Xhho 

[El 8] El (I) nm (IV) {4, ^tt^tU^JbSIKtcJ: 
"9 /J> Ky h 4-ff$fig^-5^<0«M^^^rr^EITfo5c 
[El 9] El (I) TM (IV) {4, ^tt^t\m±^»^^ 

J£? [Ell 0] H <I) (IV) (4, m«hMJb^!B(' 
<t"5^:Ky h«^rs#^OKrf^r^^EITfe5 0 
[El 1 1 1 *3fflfl<z>8Efib^y Ki^RtttJplfg/j; i oco-T > 
^«So>T >y 4i^J^<bcDB80F^^ijiElTfc5 o 
[Eli 2] El (I) ttM (ill) {4, ^ti^i^mcm 

(Dmm^yfrrmmxih^o 
m%<r>wm 

1 ^r-y-yyv 5 

7, 8 -Y>^-^*y H^OEe^y K 
9,10 -il/tll— b l Jyi? 
40 2 3, 4 3 HfflS^f- 

2 4, 4 4 EE288££ 
2 6,4 9 yif— ^< 

2 9, 5 2 /X/UfflP 
2 5, 5 4 <<>tm&n 



